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(54) SEMICONDUCTOR LIGHT EMITTING DEVICE 

(57)Abstract: 

PURPOSE: To realize large extraction efficiency and obtain a 
semiconductor light emitting device of high luminance, by constituting a 
light extraction side electrode in a structure divided into a plurality of 
regions. 

CONSTITUTION: The title device is constituted of the following: an N-GaAs 
substrate 10. an N-In0.5(Ga1-xAly)0.5P clad layer 11. an In0.5(Ga1-yAly) 
0.5P active layer 12. a P-In0.5(Ga1-zA!z)0.5P clad layer 13. a P-GaA!As 
current diffusion layer 14. an N electrode 15, and a P electrode 16. Since 
the resistivity of the P-GaAIAs current diffusion layer 14 is small as 
compared with the P-InGaAlP clad layer 13 is small, the current spread 
width can be remarkably increased. The electrode is divided into a plurality 
of segments, and. when the effective current spread width is Weff and the 
electrode width is W0, the following effect is obtained. That is, when the 
current density is small in the case of a single circular electrode, the 
effective current spread width increases, so that the current extraction 
efficiency t| is large when the current value I is small. When the electrode is 
divided into (m) segments, the current flowing each electrode becomes I/m, 
so that the value Weff/WO can be increased. Thereby T| is improved while 
the total current value I is kept constant, and therefore a semiconductor 
light emitting device of high luminance can be obtained. 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the examiner's 
decision of rejection or application- converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 




http://www19jpdl.ncipi.gojp/PA1/result/detail/main/wAAAiLaig5DA404100277P1,„ 2004/11/26 



THIS PAGE BLANK (usptoj 



©b*@^i*jt(jp) <q> « » as a 4i db 

^4-100277 

®lnt Q ' *»JE* tf*ttffl« ^« 4 ¥(1992) 4/! 2 B 

H "I L 33/00 A W} = 4M 



@n SE 3*2-217079 

@tB SS ¥ 2 (1990) 8320B 

^SSJI|!llUlWm*E<hlS|*^»ri** «t*^tfc*S«< 

»«5jii!iiui»w*a'h^aes"n ** «*^tt*2«i 
t*jfcjiii*jwm*&*BJii"r72»ft 





BJ3 




m & » 




£ - 


@3S 




m 






IE ff 






m 


* 




3? A 


®di 




A 


tt * £ 


tt 


n 2 




m. 


A 


#Srb SI 







aj§ « » 

1 . 5B ag CO « «! 

2 . 49 IF J* #<0«H 



tt r * * » # * A * * • 

ft * ft «> » fl* # 11/4 ^GaAat GaAflAa 

ft-eft£D#^tt*»^*/ 4 ^ GaAst 

I nG a A*F 0!) Si Si * * * - ^ * ^® fc f 5 

(10) »Efiit«w:«a**^*«a-^*^"C 

*2«*<Z>InGaAJlP CD$E;£tfa*£j£S-fc* 



-495- 



InGaAAP M i* fiit 5 - t * » « * 3 88 * * 
3 . 3& *91 4) I* » # 3* **? 

CHOI® a mi 

g|«^^5t*iiU-C. * 3ft * ■< * - K (LED) 

^mLEDtc LED 

?S24(SttrnGaAePS: 
a^lOOti n - GaA^«. 10 1 l± n * I nGiAlP 

>: # A , p^^^K 

ifistf&T. k « li- 

st -r a • tt^r. js^iHiR^ii^A/t'tfitftioti, 

T K * * «> . ft-ft^l*^— AtiE>3fcL*»*ytt 
-it w . 

R9 H A # * ■» . 

Ji|B*1f fc U X * * it* t, <0-ff . 

C * W CD *JA) 



.»BB ¥4-100277 (2) 

1021* InGaAAPtSftfl. 1031* p- 
InCsAlP^v HI. L05&ft*t§. 106 It p 

A»;^*K*yiut^i:tff • -r * fa . 

* fl> ^ a y ffi -r w it * * ^ . 01 X 

b. *<BA<3* <n,= l) ZTZb. &&mx 
n.» 1 - {l-(a./n c n i/, »0.l)44 

* a) ^ -5 . ffifi^^ttytesnasj^i* 

i,,= l-{(nc-n.)/(ao+ n,))'-^ 
tj 77 1 17 , tj , =0.0154 

y. 

* a t u & <z> 1? * * • 

t> W A i ♦ 

^x. t y & u n ii m k * 



-496- 



(flsfl ) 

* # *n u * mi , aaE^ffl^Jftytt**^* 
(man) 

UT. 0*16Lto * S iff * U T E» 91 

»«i5lo*«i|-fli^aT*s. n*. iot* 

d - CaAalS. llttn-In...CGa 1 -KAff«)..« 
p 7 ^ Kff . I2tt In,.,(Gai-»A«»)...P* 
ftjf . 134* P- I n...(Oii-iAix)i.i P ? * * K 



WBi¥4-100277 (3) 



W fl ffttiSGlfl*>tC**T*2 n 4 (Yonazu at aft. 
: J pn . J . Appfl. Phys., V o« , 12 , Nd 10 ( 1973) pp. 
1585-1592) . 



?, f i»W ( +2Wi 

W* » ( 2 nkT /Upi J)) 1 ^ 

i / P i =*h 4 / p t + h, / p . 



CO 



T« (51KT-2) • T«*»A. Jt*«*«*. * 
fcl*ii A . h.ltp-UOaAiP^^f 



I ^ — 3fe CO » ^ - J * 



. I t©08«t* 

&, C3, Q. » « Js *J - * M 

as* ens. 



-497- 



SUB ¥4-100277 (4) 



CtS**L,f4- b # ^» * - 

W t . =U W. + 2W 1 )V4+W l T"-W./! tl« 



» 4 • 

5. * K 5 / « 2 * 
L =aW. 



S. ft =aW.ff x 
S. =aW.» 



(12) 
(13) 



Wl /1T..rt/ i + 1 C»b/ i >• w 1 >"■ (14> 



<1S> 



b I 

t # t> ii> a . 



b-c*«»« is-ns^-* 1 '^ 8 
<t4: t««»- »ioiBic*-«ti«.»** 

aw (-W...-W.) ai»t^t««" 11 ' 



-498- 



ech. = o?>#£^ r * » * « » tt * * * ft ^ 

yaibS&*ftXSiT**. 

tfSUft* I* L, fc -a -C. » ft ^ « * 

& # n w: s& * ft a * n * # . e> # ^ & & 
mu&tt*&w&m 3 0> ft » fl ft U * ®^ * 

*h7Y:/*«fttkt*«K*>fflL'fc*** Lfc: *' 
<a T fc * . -<a«^K:**fiBM0>MW!*±.3£<8A 
W ic HitfS? O < * 5 cfc b Ktft tf A ^ * »lSfflt* 
C05*ffl«^«?5M*5V^fc*'^^" * « ft 2 * 

»i6Hi*:*?§«8<»»5**3 c SB ^ 4 
*-r*eis*4*«o3cyaiuffiii. * & « * *a *a 

iLii^(0T?»4. B*. 40ltn-GaAs*S. 
41tta-InGaA«P5^y K|. 42 H 
InGaAAPffttJB. 43tt p - I i>Ga A1P ^ 7 v 
KJ», 44tt p -Gai-it Ai« As* , 45ttn«&* 46 
t*P*«. 4714 p-Ga,- r A«rA8l4 f ft-f *V»t 
■f. ri-ep-Oa*-nA4ieA9«44fc 
p -Ga t ^A2 y Afll47(Q Aafij&j^x, y 11*4 
5<k^ ICH^Stvtv^. :<0*Sltn-GaA5 
J6«40(OJ;lCii - I n G a A ft P 9 =J y KAMI, 
InGaA«P»ttJt42. P -InOaA<P^7y K 

p-GaAIAsj|44 0}±k: 7tT h 'J V ^ 9 7 -r » * 
V>lt^#Ht#i&^K<fc *J ta*fr#^<* * - i>4fl& » 
Sal*. p - GaAAA«I47«rA«a*t, 

£ tc Q ««SJ;l/pt*4$Sti;ii:<): y 
tfJ«S*v*. JkflBBic. £ « EJ fcr*^ eo /< * - > 



?5 13 ¥4-100277 (5) 

3L It n - ln Q .«(Ga t -itA4sf) B .i P 0 7 y KJff. 
3 2 It lB l .,(Gai-yAi»),. s ?Sttl. 33 1* p - 
In,.i(Gii. s Aii)i. t ? ? ^ v K 34 It P - 

GaA4As*«tfctt»* 351* n*£. 36 Ei p * . 

37tein»»ffis:*r-racafl»«©3ftat o & t> ® ft 
lissiw i tr^^fcii y 4. — .« a & as 

Ati5cyasU®T©£:£#ttC«fc*- 24 Eg 

K iS fc « t* . A I* * ftM 7 * ^JiOytlc^LT 

is t a* *> <a A «: « t a* » »J as t- = t a* r e * n . 
ua oajft*«ia#(&«tt<&-«^Htt* - * - 

3iOmi'ifc&^IISi:Ufct»55'eA** # # 5c y 

a* s n * ft a * b r & * ■ *^«*<o« 
i*»jiicayfls-rcfc#^rtt , ac© - c- « # # » ft 

sg(3/<* — v & «e t: ^ * . croatff*^©*^ 

& i£ K <fc »J * A. 6 *< 5 • 

i i -e . httSttBfcB*?*-?^'** — 
$nTV>*ffitOSe». acttP-InGaAIPf 
vyK*43<OStf?*. I,lt«i«^^i4fi-?i&4. 
p-GaA*A s* 44 9 s> K»43fl)««f 

*2:jitta94tcii. (L6)atoft*y -en ft 

aff* AafcitT(t«v>#. ftfty&LBKaf'T 
*Atta it £a^:e< ± a a* t» * k a 

yattfc^«s*M***^* c a «t ^ tc 
» # «t x* x *c ? b & vz /c a* y a* * * & » . ta 



-499- 



US ¥4-100277 (6) 



* - 2/t?ft -a T t> A^. *IBV'ft7 
* r IC * o T % £ ^ - lfil*tf<a*B 

ms««*K*tf ansa* 

Slit n - I n G a A A P * ^ V K * . &2 ** 
InOaAiPlStifl. 53ll P -InGaAiP^, 

56ti P *«. 57ttK*tf*ih»*: * » f . fi 

It Sfrih 8*571* Ifc^WJ** * 



^Lfct.^r. a*. SClin-G.Asifi. 5Ui 
n -rnGaA«P^,K|. 6 2 l±. I n G a A 2 P A 

0550% * GaA s CO fliftT? ^ t V» ft * . 

I B(li (0...,A»..O..iP ©aS*®*^** 
tfGaAa* ln,..(fli... AI..,)..»P ® * * * 



ootsa ft * 8 22® ic . a*** 

In,..(Oa..,Al t .,)...P/In.. l CGi-.»A«..»)t.iP 
•GaA*/ I n... (O a... A P 

k t* , aaAstf*££#J&«&lft&i$^" Cvi * u: 

:|lttGaA»i: In,.i(Oa a ,,A4,, T )o.»P * 
OaAs/In a .,(G a , t> Ai,.,).. ( P £ £ * K «* 

« i a «soon»i: ur att u ^ % <n -e » * a 



* < s * . 

fla«*»*MBtc*v*T«**«fc*u*** v 

4 . B S <Z>1$* Ift *B 

SBloai****^******"** 1 **"* * 

*14BS*0<*1SB 

ta , «ji6B IS J: I* Bl7Btt*$B*8<OttO*a#1 

**-ra. ai8ae*tf«i9B»*a«a^^^- 



-500- 



»BB ¥4-100277 <7) 



fA<735e«i«Sr^^"a. *Z2H J3 * CJ* 23 Bttfi It 

10 , 20, 3 0, 40, 50, 60, 100 ■•• n -GaAsJfe« 
11, 21.31 . 4 1.5 1.61, 101- n - InGaASP f 
9 v K A 

12. 22,32.42,52, 62. 102 - InG«AflP1tttI 
13. 23,33.43,53,53, 103- P - I n G a A 2 P ? 

7 7 K ,1 

14 , 24, 34,: 44, 47, 54,54 — P -GaAUAo* 
15.25, 35,45,55,65, 105— n «fe 
15.26,35,46,56,56, 106— P 



£ » tfJ 




* 1 




« 2 




* 3 

















V— 





















!/3 l/3 0- 



* 10 ■ 



^■Q.OSftcn> 






(a) 



« 11 



— 501- 



15 fSl ¥4-100277 (8) 




20 40 60 80 100 
I (mA) 

* 6 a 



20 40 €0 30 100 
I (mA) 

7 a 



hj si 5 



hi c 1 (jm 




. ; : i ; 






""ha* t 






4 s\ : i j 


h2= 0 


\/-'^ — —j—- ! 

Jf I 1 < 





0 20 40 50 $0 100 

a 

I 9 0 




If ffl¥4-100277 (9) 




m 17 






m 20 



« 18 



* 19 




m 21 a 




10 15 



8 22 



(n;,MSL> 




700 



— 503 



?fS3¥ 4-100277 (10) 




m 2^ a 



-504- 



10 0 2 7 7 



[SfflK**] S73P1»2K» 

C#BfrB] ^11^( 1 9 9 9) 4^9B 

CfiHHHf] »B?4-1 00 2 7 7 
[£HJHJ ^fiS4^ ( 1 9 9 2) 4/32B 
WflFHR] S^fP^fS4- 10 0 3 
[a«»#] *MPF2-2 1 7 0 7 9 

HOUL 33/00 



[F I ] 

HOU 33/00 A 
E 



# « a IE a < a ft ) 



1 . JfrORw 



2<T«J?ia 2 1 7 3 7 9 4 



3 . Miersa 

« ft (3on a sea a. *2 



4 . « 



SI <D 



TIM 1 ft 1 



ft « (sans) #m± *Jfl 

(11 ««• 
ci} nffasni 



4 



-Hi- 



«WPM- 1 00 27 7 



2. s^m^m^omn 
tea© 

li) SEW**** 1 1 tea aipii r««3 nro« 2 

(I H «GRtii<^ » elf L T * n^lv«)fc»«M^ i/4 ° 



{II) g|E«»»*«4>**** I n G a A £ PM»^«« ^*« at + 



